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In April 1972, Etestili Wining Ccaapany, a vdioUy-owied subsidiary 
of Texas G^f Sulphur began operotion of an electrolytic, ainc plant (smelter 
and refine^/ /dfe the soutK-easi c63^er of 12 miles 

northeaft; ot^ The heir ideht fus a capacity to produce annually, 

apprOTiiiihtfely 120,000 short tons of zinc metal, 230,000 tons of siilphuric 
acid, and one million pounds of cadfliim metal. The Company reports that 
since Aj)ril 1972 the plant has operati^ at betWeen-70 ahd 90Jf of the theoretical 
rate. They also state that the operat4|ig raie will advance fairly steadily over 
the next eightiOT ii» 130 and' 34.05? of the theoretical capacity, 

^caHiSe df the pbssible adverse affe<^s to the environment, 
asSbciated with such a concern', the Phytotoxicology Section of the Air Management 
Branch initiated a pre-pollution background investigation as to the state of the 
vegetation in the I 970 growing season, two years prior to the expected 
connehccttent of operations at the refinery. 

The refineiy was constructed adjacent to the ore concentrator 
idiich bhg^ of>dfat4on Ih Noven^er 19i^ and has t>een proddeing two grades of 
zinc coneentra^^e and one grade of lead concentrate since that date. Cadmium 
is a secondary constituent of these concaitrates. Fpllowing production, 
the cbnc^t'if^es, ire atoned Ini open i^l^rbad cars, prior te shipBient by rail 
to diateyt points for further procOll&^i 

This report outlines t}ie data available to date, and discusses 
the jOiimictr' on the Ohvii^nmeiit of thiO the Timmins area. 

During, the growii^ , season of 1970, ten surveillar^e plots and 
two controls plots' ($0 miles, frOoi the established by 

Phytotoxicology personnel in the Tliiiihs area (see map, page 4 ). 

Plot #1 Location; 1 inilie portpeast of Hoyle On the soxith side of Highway 

#101 just weSt^of the junction with Highway #6l0 in Matheson 
Township. 

^Ite Description; Trei^iing aspen wOods with mature to overmature aspen 

domlnknt , ' thinning out naturally with a heavy 
laid erst ory of mountain maple. 

Plot #2 liocationi 2 Ailes hhrtheaaij of Hoyle on the east side of Highway 

#610 in WOthOsOn Township. 

Site Description ; Open A iben stand on the «!^e of- a black spruce woods. 

Trembling a dominant species with a 
speckled alder Urtd'Irstory, and li^t grotind cover. 

Ihe soil is shallow, rocky and acidic. 
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Plot #3 Location: 5 miles northeast of Hoyle on the south side of 

Highway #610 just east of Matheson Creek in 
Matheson Township. 

Site Description: Open aspen woods with a mixture of 

trembling aspen, balsam poplar, and 
speckled alder with a dense ground cover. 

Plot #4 Location: 10 miles northeast of Hoyle on the east side of 

• Highway #67 just north of the junction with 
Highway #610 in Dundonald Township. 

Site Description: Open aspen woodlot with trembling aspen 

dominant and an understory of alder and 
hazel. 

Plot #5 Location: 20 miles northeast of Hoyle, north of Highway #67 

on the west side of Genest Rd. in Calvert Township. 

Site Description : Dense stand of trembling aspen and speckled 

alder on a thin, damp, rocky, soil. 

Plot #6 Location: 5 miles east of Hoyle on the north side of Highway 

#101 just east of the Frederick House River in 
Matheson Township. 

Site Description: Trembling aspen domixant with a few 

scattered balsam fir and a ground cover of 
beaked hazel, mountain maple, with a few 
scattered speckled alder and pin cherry. 

Plot #7 Location: 10 miles east of Hoyle in Kettle Lakes Provincial 

Park in German Township. 

Site Description: Open, dry, sandy jack pine woods with 

an aspen-alder mixture. 

Plot #8 Location : 20 miles east of Hoyle on the south side of Highway 

#101, approximately 1.5 miles east of Shillington 
in Currie Township. 

Site Description; Mixed aspen and coniferous woods with many 

seedlings and saplings and an understory 
mostly of choke cherry. 

Plot #9 Location; 10 miles southwest of Hoyle on the south side of 

Highway #101 just east of Schumacher in Tisdale 
Township . 

Site Description; Open aspen stand on a rocky slope with a 

speckled alder and balsam fir \inderstory. 




Plot #10 Location: 2<^jniles scjT^hwest of Hoyle on the north side of 

Hi^>«y #10«near the tomnship line between Ogden 
and dH^tol fdikiships . 

Site Description: woods with trembling aspen dominant 

and mixed with conifers. The main iinderstory 
species are speckled alder, momtain maple, 
i vtburnwi and showy moiintain ash,, 

O 

' location: 50 miles sOuthw^t of Hoyle on the east side of 

Hi^way #144 in St^ham Township. 

O’" ' ■ C C.: 

Site Description; tifiOTbling asjien woods on a firilfe^^ sandy soil 
f wiih a beaked and motintalj^ maple 

; understory. 

Location; 50 miles east of Hoyle on the scaith side of Highway 
•' #101 in Mibhatid Township. 

Site Description; Mixed aipen, spruqe and jack pine woods with 

an ie^er understo^ on a well-drained to dry, 
sandy soil. > 

. Program Outline " j 

L97© igrwir|^’»^ oft^ese plpts was visited 

0 'bnly^ ori^^ the establ^^toieiif'of such a network wa^a lengthy 

project. Howi^er, in 1971y' a^I3-972, all twelve plots were inspected 
in June, July,'‘At»giist, and SeJilmber. 

At the time of the 5.970 visit, 20 trembling aspen trees and 10 
shrubs (alder, haz«l, sio;^tajLn^^ or choke cherry) were tagged in a 

66 ft. X 66 ft. arifca a| %ach, plot. The ’’crown condition” of tiie trees 
was recorded, alon^:^wi|h inae<?t or disease injury, in order t& establish 
a history of the ve^at^tion oil the plots. These conditions were again 
noted during each mfi^h of tb4 growing seasons in 1971 and 19?2. As well, 
in September of each ^ear, heists and diameters of the taygged trees 
were recorded for i^|i':in growth studies. 

In 1970, at e4ch plot, two 3.3 ft. x 3.3 ft. ground coyer 
vegetation grids were established and the number and species of each 
type of plant found these grids were recorded to determine any 
future lluctviations ^ plant populations. These grids were re- 
examined in August 19'}^ and August 1972. 
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. A pro|(r#in. Qf the vegetation^ soil, and water for 

chemical ahalfl^^itof^J^ of each plot established 

in 1970. Leaf BMqi)les from treni^ udiite bii*ch, alder (or 

substitute), %diite spruce, forage, soil, apd water were collected and 
analyzed for fluoride, total sulfrfiur, ai^^ic, cadmltxini, iron, and zinc. 

In June, Jn^i and August, 1971, this program was expanded to include 
jack pine, whijte spnnn®» ^ite birch, trembling aspi^, speckled alder, 
beaked hazel (or epbstltute), forage, soil, and vmter, iidiich were analyzed 
fpr total, STd^W, eilyer, arsenic, ,ca lead, and 

zinc , ln'197?, ibis iappling'was r^^ted $n Jtthe, July, an4 August, 

,.^ and ibersaag)i^;.w4fe-4iailan^ 

Jn l9'ii^, a -lead peipxide cindie, to measTire ambiaht levels of 
sulphur di 9 kid-S,/was set out of the vegetation plots and these 

carialfs weie exchang#d at jiobthiy inteiSi^als throughout the l97l and 1972 
growing seasons. During the winter, the candled are left at each station 
for the period October mtil May. 

III. Observations: 

Ve^etati^ Iniury 

' Slnde th4 ataiii-up of the ref a close 

STnryeiiiance was ma^taihed fit that area to locate ary fit Jui^ to 
vegetaiiott i^;^^ll!4t dioxide or oth^ «nitted' edhtarp^ntd . No 
chanicai fitjui^ was observed on the feila^e of the veg^etation close to, 
or remote frcxn, the new refinery during the 1972 growing season 

JSeyeral., other pathological conditione were noted during this 
stu^yoilJ4nde,jB^0a^^t* ^'rost i^ In June and early 

July was evident bn the f^ of modt spedieS for the entire season, 
th.roufifiout ^ti^e siudy'' area". , 

In Jt^e 1^1, e^f^^ive feeding by the larval stage of the 
large Aspi^ Tort’r|jc fChOristiheipa conflictana (Vplc. )> hl'inned-out the 
, crowns, of tfie tre^lii^ aspen, at Plot 1,2,3* and 9. However, a second 
. hwat of fo^^iage ih fpiutped the affected crowns to their previous 
status . In iwe 1^7^ ^p|her severe attack by Large, Aspen Tortrix 
dccurnsd at luot, 1, 2,,aiw 9. Jfe®s devastating feeding i-opk place at 
Plots 3,6, an| 71 % 1972 how^ er, due to the cool,; dh;^ weather 
conditions In Jme am July, the second burst of foliage was hot as 
extensive as that, in 1971, and the, cnowna of th® severely injured trees 
A!fSrse' for S^sbh. SiAdlar infestations 

,|h subs^^^jsht .ypars grpwth or perjDMheht^i^^ to the 

remblli^’‘asjNe^..‘gjO;Win<? ''in '' 

Several fungi ( Septorla muaiva ; Cytosmra chrvaoaperma ; 
Marasonina populi ; and Venturis tremulae T causing leaf spots and twig or 
stem cankers were found to be associated with balsam poplar and trembling 
aspen on or around the surveillance plots. Light foliar injtiry or crown 
die-back occ\irred as a result of infection by these organisms. 
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Spruce budwom (Chorlstoneura fumi farana (Chem.)) caused 
only minor injury to balsam fir in the study area . 

(b) Tree Crown Condition 

In 1970, a total of 36 O trees or shrubs were tagged at the 
12 sxirveillance plots and the ’’crown conditions” were noted at the 
time. The crown conditions were again recorded in 1971 and 1972. The 
crown condition classification system en?)loyed was one developed by 
the Canadian Forestry Service for hardwood species in Ontario. A 
classification gradation from lA (healthy) to 6B (dead), with several 
intermediate conditions, allowed for an informative description of 
the crown condition at the time of surveillance. From 1970 to 1972, 
seven trees (2J5) died and 23 trees (6^) had crown conditions which 
declined. Therefore 92^ of the trees or shrubs either maintained or 
improved their crown condition. 

(c) Growth Studies 

Excepting the 30 trees or shrubs noted above, the tagged 
specimens were in a state of good vigor and expanding growth. Most 
of the trees showed favorable height increases from 1971 to 1972. 

Diameter increases ranged from trace to 0.2” for the 1971-72 year. 

Growth was good at plots 1, 2, 3, 4, 5, 6, and 8, with fair to good 
increments being recorded at the ranainder of the plots. 

(d) Plant Poptilation Studies 

The recording of the vegetation populations in the two ground 
cover grids established adjacent to each of the twelve Timmins surveillance 
plots has been in progress for three growing seasons (1970, 1971, 1972). 

A minimxim of five years data are required before meaningful statistical 
analysis can be applied to the results in this type of study. However, 
a preliminary review of the information gathered to date reveals the 
possible indication of meaningful trends. Table 1 shows the average 
number of plant species present in each of the 24 grids for 1970, 1971, 
and 1972 . It also shows the total and average nimiber of individuals for 
these plant types. Some plants are more easily tallied as clumps or 
patches (taking area covered into consideration) and these have also 
been listed in addition to the n\amber of individuals. 

The most striking feature of these figures is the steady 
increase over the past three years throu^out the Timmins study area in 
the number of individuals and the number of clumps, while the average 
nimiber of different kinds of plant species remained steady. To date 
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thei^‘ that! Jthe Te^inery has endangered 

the, i^ttent ;^A}fh^Mdna ajiep * i flT^eae ^hr 

cdnkhg ^sfftfsons to iaorsltor «jy in tlve gi^imif i ' 



" ^ f Ch«ffl±cal.*wiysdBof the samples collected in I9f2 ^*d^ TO been 
con^l^ad at tha time of writing this report . " Howwer, the i9?0 and 1971 
d:£ita have been oonpiled and anhjectfd to statistical analysis. Tables 
2 to 10 show the results of ths cha^cal any£;^es vegetation, soil, 
and water sampled at each of the plots. Table 11 shows the analysis of 
■^ariihSe for the tariOua chssKlcala in vegetat^^^ respect to species 

and^ititiljne; l^cmt Tabie 11 the following tr^de are apparrait! 



(a) for all releja^ts ecoept arsenie, the variance between 
- ’ the apeciwi. iS jalsnilicMtiy differi^ at^ 1^ 

=, leveliT indicatw the levels oi^ ad^ ^iven 
t eientfmt- 3JS; a not hece^ariiy Colorable 

to the levels of that elemOTt in dthfer socles . 



i(bl In 19^, ,^orithe conibine<i only the 

^ i levels of^ ca<^M^i,wBre sig^ficantiy 
8tatic«i to ,i^atioh.c^, however, 

"' n; •: valrm-,iJa^i:,#i^’ a^nc,w€Kr€ aigni'Il'c^^ 

' •■■■■'.* liBixfc £, '^jpiQBpare 4 ltP/the- 

'& , 197 ( 1 'oatLy rweseoil, ,sanple/i& 8 ,,colJebt^ 
plots, therefore the metal results could hot he Sbhjffec^^'^ 
analysis. However an analysis of variance has been ca^lbt^thd fOr 
several metals in 1971, >dlen two soil samples were obtained at each 
Plot (Table 12). These restilts show that for silver, chd^m, 'copper, 
iron,^ l€sW, 'hnd' aiiic iia^^ from station to atattoh is highly 

SignfficaHft. Ss general, 1, 2, 3, 4, and si^ificantly 

hi^eh than 5 aiid g, c^diilie i7> 9, 10, 11, ai^ 12 are lower 

than the' oth^. nFlort. '2 le especially eleyatod Tdiehe ‘csdMua, copper, 
‘and SMc are’’Conoez)(icKi.' 

The results of the chemical analysis of the water han^es show 
that, djccept for ^isolated readings, all the values were low and \aniform. 

' ' T^ ahov'o show tlwt for C'd five miles 

to the east and 10 miles to the north-east of Hoyle th^r© **'^ elevated 
levels for several metals in the soil. Also the vegetation St plots 1 
and 2 contains higher levels of these same metals . 




The 1970 sampling program allowed for only one collection at 
each plot and the results for all plots appeared similar. The changes 
from 1970 to 1971 are possibly indicative of a trend. Since only the 
concentrator was operating in 1970 and 1971> the refinery cannot be 
included in this discussion. With regard to the emissions from the 
concentrator, it is felt that there would not be sufficiait effluent 
from this source to account for the levels encountered. Possible 
explanations for the elevated metal levels near Hoyle would include 
weathering of parent material and blowing of concentrates from open 
railroad cars while in storage or transit. 

Since cadmium -lead-zinc ores are found in this area, there 
is a possibility that the soil derived from such parent materials 
could contain these metals in substantial quantities. Metal concentrations 
with increasing soil depth studies during the coming growing season will 
indicate whether these metals are more abundant in the upper layers as 
a resvilt of particulate deposition, or uniform throughout the upper four 
to six inches which would be more indicative of a natural source. 

Following production of the lead and zinc concentrates, 
these materials are stored in open railroad cars near highway 101, 
close to the intersection with highway 6 IO. Also the route of 
shipment travels close to highway 6 IO and therefore is adjacent to 
plots 2, 3 , 4, and 5. Preliminary investigations have indicated that 
concentrates blowing from the open railway cars may be a problem 
during storage along highway lOl. Whether or not blowing concentrates 
are creating an environmental hazard during transport is still to be 
investigated. 

(f) SO 2 Measurements 

Analysis of the lead peroxide candles set out in the Timmins 
area has shown that both before and after the start-up of the new 
refinery, only background levels of sulpdiur dioxide were present in 
the ambient air. The mean values expressed as mg SO 3 /IOO cm2/day for 
the periods of January to September 1971; October 1971 to April 1972; 
and May to September 1972 are presented in Table 13. 

The Ontario sulphation criterion for desirable ambient air 
quality is 0.4 mgm SO^/lOO cm^/day. All values recorded for the period 
January 1971 to September 1972 in the Timmins area are considerably 
below this criterion. 

TV. Summary and Conclusions 

In 1970 the Phytotoxicology Section of the Air Management 
Branch initiated a pre-pollution background survey of the environmental 
situation in the Timmins area where Texas Gulf Sulphur was expected to 
construct an electrolytic zinc refinery near Hoyle (12 miles northeast 
of Timmins). In April 1972, the refinery began production, and during 
the 1972 growing season this new plant operated at a rate of 70 to 90^ 
of the theoretical capacity. The refinery is located adjacent to the 
ore concentrator which has been operative since November 1966. During 
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1970, 1971, and 1972, Phytotoxicology personnel conducted an extensive 
program of environmental analysis and evaluation in the area. 

The infoimation ga^eted to dato indicates that vdthin a 20 
mile radius of ttoe refinery j;nth« )Coaditton of ^ th® (trees, 

sHrtibs, and ground flbora) is sijBilar to that existing in the control 
areas (number of speciesy number of plants, growth rate, crown condition 
etc . ) Which are located 50 miles from Hoyle , 

The lead peroxide candle survey showed that only background 
levels of suli^ur dl<ucide werealfreaent in the ambient air both before 
and after the initiation of operations at the refinery. No SO 2 injury 
td vegetation has been observed in the Hoyle area. 

Chonical analysis of the vegetation, soil, and water samples 
collected at twelve established plots in 1971 shov® elevated levels 
of metals in the soil immediately to the east and northeast of Hoyle. 

These same metals were elevated also in the vegetation collected at 
plots 1 and 2, close to the plant. Further work is planned to determine 
the source of this contamination. 

The construction plans of the refinery were approved by 
the Air Management Branch with the objective of keeping emission rates 
within the standards set by the Branch in order to prevent adverse 
effects on vegetation, soil, and water in the vicinity of the refinery. 

Close surveillance of the environment in the Timmins area will 
be continued in the 1973 season to provide the necessary information to 
evaluate the effect, if any, of the effluents generated by this lnd\istrial 
operation at Hoyle. 
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.Table 1: Summary of the Ground Flora Popiolations in the Grids 



adjacent to the Timmins Vegetation Plots in 1970, 1971, 
and 1972. 





1^70 


1221 


1972 


Average No. of plant Species^per Grid 


12 , 


13 


13 


Total No. of Individioal Plants on 24 Grids 


3326 


4112 


4152 


Average No. of Individual Plants per Grid 


139 


171 


173 


Total No. of Clumps of Plants on 24 Grids 


573 


632 


813 


Average No. of Clumps of Plants per Grid 


24 


26 


34 




Table 2 - Concentrations o? the Various Chendcal Elements in Trembling Aspen 

collected at the Timmins Surveillance Plots during the 1970 and 19T1 
growirig seasons (Average of one (1970) and three (l97l) monthly 
collections). 



Trembling Aspen Chemicals 

(washed) 



Plot # 


'"•Location 


ToS % 
1970 1971 


Ag ppm 
1970 1971 


As ppm 
1970 1971 




Cu ppm 
1970 1971 


Fe 

1970 


ppm 

1971 


Pb ppm 
1970 1971 


Zn ppn 
1970 1971 


1 


1 


m. 


NE 


.22 


.23 




0.6 


0.5 


1.3 


.50 1.3 




13.1 


67 


82 


_ 


6 


280 


314 


2 


2 


m. 


NE 


.22 


.23 


_ 


0.6 


0.5 


0.8 


1 . 06 2.4 


- 


14.2 


130 


97 


- 


10 


300 


507 


3 


5 


m. 


NE 


.22 


.21 


- 


0.4 


0.7 


0.5 


.34 0.8 


- 


9.2 


71 


52 


- 


4 


270 


186 


4 


10 


m. 


NE 


.23 


.29 


- 


0.6 


0.5 


0.6 


.59 1.2 


- 


9.2 


33 


50 


- 


6 


265 


240 


C 

> 


20 


m. 


NE 


.30 


.22 


_ 


0.3 


0.5 


1.0 


.45 0.9 


- 


9.9 


54 


62 


- 


4 


140 


146 


6 


5 


m. 


E 


.16 


.20 


- 


0.4 


0.5 


0.9 


.74 2.1 


- 


8.4 


46 


69 


- 


8 


266 


281 


7 


10 


m. 


E 


.27 


.21 


_ 


0.3 


0.5 


0.8 


.10 0.3 


- 


7.0 


59 


55 


- 


4 


152 


132 


8 


20 


m. 


E 


.20 


.25 


- 


0.3 


1.4 


1.2 


.70 0.8 


- 


8.6 


51 


39 


- 


5 


250 


152 


9 


10 


m. 


SW 


.21 


.26 


- 


0.4 


0.6 


0.9 


.68 0.9 


- 


8.0 


38 


60 


- 


5 


310 


227 


10 


20 


m. 


SW 


.24 


.25 


- 


0.4 


0.5 


1.3 


.16 1.0 


- 


8.9 


46 


48 


- 


6 


220 


254 


11 


50 


m. 


SW 


.24 


.21 




0.6 


0.6 


1.0 


.12 0.8 


— 


7.8 


47 


55 


— 


6 


168 


151 


12 


50 


m. 


SE 


.24 


.23 


- 


0.3 


0.5 


0.8 


.32 1.5 


- 


8.6 


38 


62 


- 


4 


152 


146 


Max. 








.30 


.36 




0.6 


1.4 


1.3 


1.06 2.4 


— 


14.2 


130 


97 


— 


10 


310 


507 


Min. 








.16 


.16 


- 


0.3 


0.5 


0.5 


.50 0.3 


- 


7.0 


33 


39 


- 


2 


140 


132 


Mean 








.23 


.23 


- 


0.4 


0.6 


0.9 


.48 1.2 


- 


9.4 


57 


61 


- 


6 


231 


228 



Distance and Direction from Hoyle 
- Plots 11 and 12 are control plots 




Table 3 : 



Con cent raticne of the Various Cheirdcal Elements ~n VJhite iirch collectec at 
the Timiiins Surveillance Plots during the 197C and 19T1 groviing seasons 
(Average of one (1970) and three (1971) monthly collections). 

Cherr.icals 



Vfnvte Birch 
(nashed) 



Plot # 


-'^-Location 


ToS ^ 
1970 1971 


Ag 

1970 


ppn 

1971 


As 

1970 


ppm 

1971 


Cd ppm 
1970 1971 


mSm 


ppm 

1971 


Fe ppm 
1970 1971 


Pb ppm 
1970 1971 


Zn 

197 c 


ppm 

1971 


1 


1 m. 


NE 


.14 


.20 




0.5 


0.6 


1.1 


1.01 1.1 




20.2 


33 


162 




9 


300 


A57 


2 


2 m. 


NE 


.13 


.12 




0.4 


0.6 


0.9 


1.40 1.3 


- 


5.6 


87 


141 


- 


9 


820 


990 


-3 

> 


5 m. 


NE 


.21 


.20 


— 


0.2 


0.5 


0.7 


.57 0.5 


- 


5.5 


12 


61 


- 


4 


200 


95 


Ir 


10 m. 


NE 


.13 


.14 


— 


0.5 


0.5 


1.3 


.12 0.9 


- 


9.9 


36 


48 


- 


4 


200 


228 


5 


20 m. 


HE. 


.20 


.18 




0.6 


0.5 


1.2 


.54 0.9 


■- 


8.7 


37 


60 


- 


6 


420 . 


367 


6 


5 m. 


E 


.16 


.15 




0.2 


0.5 


1.1 


.24 0.7 


- 


5.2 


72 


80 




6 


150 


185 


7 


10 m. 


E 


.13 


.19 


— 


0.3 


0.5 


1.0 


.76 0.7 


- 


5.8 


13 


39 


- 


5 


240 


172 


8 


20 m. 


£ 


.21 


.20 


— 


0.4' 


0.5 


0.7 


.80 0.6 


- 


8.3 


34 


77 


- 


5 


325 


218 


9 


10 m. 


SW 


.21 


.19 




0.4 


0.6 


1.6- 


.68 1.1 


- 


9.6 


38 


76 


- 


6 


310 


179 


10 


20 m. 


SW 


.19 


.14 


- 


0.3 


0.6 


1.2. 


.62 1.3 


- 


6.5 


47 


52 


— 


4 


340 


309 


11 


50 m. 


SW 


.22 


.17 




0.2 


0.6 


1.1 


.24 0.6 


_ 


8.2 


78 


57 


— 


5 


75 


152 


12 


50 m. 


SE 


.19 


.23 


- 


0.4 


0.6 


1..2 


.18 1.3 


— 


9.9 


38 


78 


— 


6 


24 


276 


Max. 






.22 


.23 




0.5 


0.6 


1.6 


IJiO 1.3 


_ 


20.2 


87 


162 


— 


9 


820 


990 


Min. 






.13 


.12 




0.2 


0.5 


1.1 


.12 0.5 


- 


5.2 


12 


39 


- 


4 


24 


95 


Mean 






.18 


.18 


- 


0.4 


0.6 


0.7 


.60 0.9 


- 


8.6 


44 


78 


- 


6 


284 


302 



Distance and Direction from Hoyle 
- Plots 11 and 12 are control plots 




Table 4: Concentrations of the Various Chemical Elements in Speckled Alder collected 

at the Timmins Surveillance Plots during the 1970 and 1971 growing seasons 
(Average of one (1970) and three (1971) monthly collections). 



Speckled Alder Chemi cals 

(Washed) 



Plot # --'-Location ToS % Ag ppm As ppm Cd ppm Cu ppm Fe ppm Pb ppm Zn ppm 

1970 1971 1970 1971 1970 1971 1970 1971 1970 1971 1970 1971 1970 1971 1970 1971 



1 


1 


m. 


NE 


.14 


.19 


- 


0.5 


0.5 


0.8 


.20 


0.5 


- 


21.4 


10 


97 


- 


7 


13 


103 


2 


2 


m. 


NE 


.22 


.17 


- 


0.6 


0.5 


1.5 


.28 


0.5 


- 


17.2 


95 


107 


- 


5 


100 




3 


5 


m. 


NE 


.22 


.21 


- 


0.2 


0.6 


1.2 


.29 


0.4 


- 


9.7 


78 


87 


- 


4 


33 


43 


h 


10 


m. 


NE 


.21 


.20 


- 


0.4 


0.9 


1.2 


.11 


0.6 


— 


10.9 


62 


62 


— 


6 


39 


51 


5 


20 


m. 


NE 


.22 


.20 


- 


0.3 


0.5 


1.3 


.29 


0.6 


- 


15.6 


60 


67 


- 


5 


44 


35 


6 


5 


m. 


E 


.22 


.19 


- 


0.3 


0.5 


1.0 


.27 


0.4 


- 


8.6 


25 


85 


- 


10 


54 


32 


7 


10 


m. 


E 


.21 


.20 


- 


0.2 


1.4 


0.8 


.25 


0.3 


- 


5.9 


52 


114 


- 


4 


27 


26 


8 


20 


m. 


E 


.20 


- 


- 


- 


0.5 


- 


.10 


- 


- 


— 


57 


— 


— 




45 




9 


10 


m. 


SW 


.24 


.20 


- 


0.4 


0.5 


2.3 


.26 


0.5 


- 


9.8 


73 


57 


- 


4 


45 


36 


10 


20 


m. 


sw 


.23 


.23 


- 


0.5 


0.5 


0.7 


.20 


0.5 


- 


5.7 


66 


47 


- 


5 


70 


39 


11 


50 


m. 


SW 


.19 


— 


— 


— 


0.9 




.20 


.. 


_ 




57 


_ 






33 




12 


50 


m. 


SE 


.18 


.23 


- 


0.3 


0.5 


1.2 


.20 


0.3 


- 


6.9 


10 


80 


- 


5 


120 


70 


Max. 








.24 


.23 


— 


0.6 


1.4 


2.3 


.91 


0.6 




21.4 


95 


107 




10 


120 


119 


Min. 








.14 


.17 


- 


0.2 


0.5 


0.7 


.10 


0.3 


- 


5.7 


10 


47 


- 


4 


13 


26 


Mean 








.21 


.20 


- 


0.4 


0.7 


1.2 


.28 


0.4 




11.2 


54 


80 


- 


6 


52 


55 



-"- Distance and Direction from Hoyle 
- Plots 11 and 12 are control plots 



o 






o 



Table 5: Concentrations of the Various Chemical Elements in Current Year VJhite Spruce 

Needles collected at the Timmins Surveillance Plots during the 1970 and 1971 
growing seasons (Average of one (1970) and three (1971) monthly collections. 



White Spruce Needles 
(Current Needles washed) 



Plot # ^Location ToS % Ag ppm As ppm Cd ppm Cu ppm Fe ppm Pb pjaa Zn ppm 

' . , 1970 1971 1970 1971 1970 1971 1970 1971 1970 1971 1970 197^-1970 1971 1970 1971 



1 


1 m. N£ 


.07 


.09 


— 


.03 


0.7 


0.9 


.16 


0.2 


- 


7.8 


35 


58 


- 


4 


72 


83 


:2 


2 m. NE 


109 


.14 


— 


.04 


0.5 


1.4 


.18 


0.5. 


- 


7.1 . 


29 


35 




7 


83 


69 


3 


5 m. NE 


’ .10 


.10 


— 


.02 


0.5 


0.9 


.15 


0.3 


- 


3.5 


21 


17 


- 


3 


60 


48 


4 


10 ra. NE 


.12 


.09 


— 


.03 


0.5 


1.3 


.16 


0.3 


- 


12.2 


18 


71 


- 


4 


66 


99 


5 


20 m. NE 


.08 


.11 


— 


.0^ 


0.5 


1.6 


.30 


0.3 


- 


5.1 


30 


21 


- 


3 


54 


57, 


6 


5 m. E 


.U 


.09 


— 


.02 


1.1 


0.7 


.15 


0.2 


- 


4.8 


34 


25 


- 


3 


68 


60 


7 


10 m. E 


.06 


.08 


- 


.02 


0.5 


o.$ 


.14 


0.3 


- 


3.5 


20 


32 


. - 


4 


50 


37 


8 


20 m. £ 


.07 


.10 


- 


.03 


0.5 


1.0 


.10 


0.2 


- 


. 4.3 


25 


39 


- 


3 


66 


46 


9 


10 m. SSii 


.11 


.09 


- 


.03 


0.7 


1.1 


.10 


0.3 


- 


4.5 


27 


19 


- 


3 


53 


60 


10 


20 m. SW 


.07 


.10 




.02 


0.5 


1.2 


.2!0 


0.3 


- 


4.3 


18 


32 


- 


3 


60 


55 


11 


50 m. SW 


.09 


.10 




.02 


0.5 


0.9 


.16 


0.3 




5.3 


30 


20 


— 


3 


68 


56 


12 


50 m . SE 


.08 


.12 


- 


.02 


0.5 


1.1 


.10 


0.3 


- 


5.7 


10 


27 


- 


2 


l6 


43 


Max. 




.12 


.14 




.04 


1.1 


1.6 


.30 


0.5 




12.2 


35 


58 


.. 


7 


63 


99 


Min. 




.06 


" .08 


— 


.02 


0.5 


0.7 


.10 


0.2 


- 


3.5 


10 


19 


- 


2 


16 


37 


Mean 




.09 


.10 


- 


.03 


0.6 


1.1 


.16 


0.3 


- 


5.7 


25 


33 


- 


4 


60 


59 



Distance and Direction from Hoyle 
- Plots 11 and 12 are control plots 




Table ^ : Concentrations of the Various Cheirdcal Elements in White Spruce Needles 

(Current and one year-old) collected at the Timmins Surveillance Plots 
during the 1971 growing season (Average of three monthly collections). 



White Spruce (washed) Chemicals 

(current and one year-old needles) 



Plot # 


-'i-Lo cation 


ToS 

Cur. 


% 

1-Yr. 


Ag ; 
Cur. 


ppm 

1-Yr. 


As ] 
Cur. 


ppm 

1-Yr. 


Cd ; 
Cur. 


ppm 

1-Yr. 


Cu 

Cur. 


ppm 
. 1-Yr. 


Fe 

Cur, 


ppm 

. 1-Yr. 


Pb 

Cur 


ppm 
. 1-Yr 


Zn 

. Cur. 


ppm 
, 1-Yr 


1 


1 m. 


NE 


.09 


.08 


0.3 


0.4 


0.9 


0.8 


0.2 


0.4 


7.8 


9.1 


58 


79 


4 


5 


83 


87 


2 


2 m. 


NE 


.14 


.07 


0.4 


0.4 


1.4 


0.5 


0.5 


0.5 


7.1 


4.4 


35 


78 


7 


4 


69 


118 


3 


5 m. 


NF. 


.10 


.08 


0.2 


0.2 


0.9 


0.9 


0.3 


0.4 


3.5 


2.5 


17 


25 


3 


4 


48 


72 


4 


10 m. 


NE 


.09 


.10 


0.3 


0.3 


1.3 


1.9 


0.3 


0.5 


12.2 


18.1 


71 


lU 


4 


6 


99 


151 


5 


20 m. 


NE 


.11 


.06 


0.2 


0.2 


1.6 


1.4 


0.3 


0.5 


5.1 


1.5 


21 


22 


3 


3 


57 


58 


6 


5 m. 


E 


.09 


.09 


0.2 


0.4 


0.7 


1.1 


0.2 


0.4 


4.8 


2.0 


25 


23 


3 


5 


60 


93 


7 


10 m. 


E 


.08 


.08 


0.2 


0.3 


0.8 


0.7 


0.3 


0.3 


3.5 


1.9 


32 


33 


4 


4 


37 


51 


8 


20 m. 


E 


.10 


.08 


0.3 


0.3 


1.0 


0.9 


0.2 


0.4 


4.3 


2.4 


39 


27 


3 


3 


46 


83 


9 


10 m. 


SW 


.09 


.08 


0.3 


0.4 


1.1 


1.0 


0.3 


0.6 


4.5 


2.6 


19 


21 


3 


6 


60 


99 


10 


20 m. 


SW 


.10 


.06 


0.2 


0.2 


1.2 


1.3 


0.3 


0.4 


4.2 


1.4 


32 


30 


3 


7 


55 


74 


11 


50 m. 


SW 


.10 


.06 


0.2 


0.3 


0.9 


0.9 


0.3 


0.3 


5.3 


2.2 


20 


35 


3 


4 


56 


39 


12 


50 m. 


SE 


.12 


.11 


0.2 


0.2 


1.1 


0.9 


0.3 


0.3 


5.7 


3.7 


27 


30 


2 


3 


43 


55 


Max. 






.14 


.11 


0.4 


0.4 


1.6 


1.9 


0.5 


0.5 


12.2 


18.1 


58 


141 


7 


7 


99 


151 


Min. 






.08 


.06 


0.2 


0.2 


0.7 


0.5 


0.3 


0.3 


3.5 


1.4 


19 


21 


2 


3 


37 


39 


Mean 






.10 


.08 


0.3 


0.3 


1.1 


1.0 


0.4 


0.4 


5.7 


4.3 


33 


45 


4 


5 


59 


82 



* Distance and Direction from Hoyle 



- Plots 11 and 12 are control plots 



Table 7; Concentrations of the Various Chemical Elements in Jack Pine Needles. 

(Current and One year-old) collected at the Timnins Surveillance Plots 
during the 1971 growing season (Average of two monthly collections). 

Jack Pine (Current and One year-old needles) 

(washed) Chemicals 

Plot # -5:-Location ToS % Ag ppm As ppm Cd ppm Cu ppm Fe ppm Pb ppm Zn ppn 







Cur. Irlr. 


Cur. 


1-Yr, 


Cur. 


1-Yr. 


Cur. 


1-Yr. 


Cur. 


1-Yr. 


Cur. 


1-Yr. 


Cur. 




Cur. 


1-Yr 


1 


1 m. NE 


“ . 














: _ 


. ^ 






_ ■ 








2 


2 m. NE 


.12 .09 


0.2 


0.3 


0.8 


1.0 


0.4 


0.4 


6.0 


8.6 


48 


- . 


4 


6 


68 


99 


3 


5 m. NE 


.09 .07 


0.2 


0.2 


O48 


0.8 


0.5 


0.3 


5.9 


2.9 


55 


48 


4 


6 • , 


68 


57 


4 


10 m. NE 


.10 .06 


0.3 


0.3 


1.0 


1.0 


0.3 


0.3 


4.8 


3.2 


40 


55 


3 


8 


58 


112 


5 


20 m. NE 


.09 .08 


0.2 


0.2 


1.1 


1.2 


0.4 


0.4 


4.0 


3.2 


31 


70 


3 


8 


67 


66 


6 


5 m. E 


.08 .08 


0.2 


0.3 


1.1 


1.1 


0.2 


0-.2 


4.1 


4.8 


33 


112 


5 


23 


46 


56 


7 


10 m. E 


.09 .09 


0.2 


0.2 


1.1 


0.8 


a.2 


0.3 


3.9 


3.1 


44 


86 


2 


3 


52 


56 


8 


20 m. E 


.11 .09 


0.2 


0.2 


1.1 


0.7 


0.2 


0.2 


3.9 


2.0 


29 


38 


5 


7 


53 


112 


9 


10 m. SW 


.09 .08 


0.7 


0.6 


1.3 


1.8 


0.5 


0.5 


3.6 


3.9 


50 


87 


11 


44 


54 


76 


10 


20 m. SW 


.10 .06 


0.2 


0.2 


1.0 


0.7 


0.4 


0.3 


3.6 


2.0 ' 


21 


43 


4 


4 


52 


46 


11 


50 m. SW 


.09 .09 


0.2 


0.2 


1.3 


1.0 


0»3 


0.3 


2.7 


2.2 


28 


66 


4 


5 


40 


29 


12 


50 m. SE 


.10 .08 


0.2 


0.2 


0.7 


0.9 


0.2 


0.2 


3.8 


3.4 


31 


46 


3 


5 


62 


76 


Max. 




.12 .09 


0.7 


0.7 


1.3 


1.8 


0.5 


0.5 


6.0 


8.6 


55 


112 


5 


44 


68 


112 


Min. 




.09 .07 


0.2 


0.2 


0.7 


0.7 


0.2 


0.2 


2.7 


2.0 


28 


38 


3 


3 


40 


29 


Mean .08 »08 0.2 

^ Distance and Direction from Hoyle 
- Plots 11 and 12 are control plots 


0.2 , 


0.9 


0.9 


0.3 


0.3 


3.9 


3.3 


35 


59 


4 


13 


52 


65 



1971 Ag based on one monthly collection 




Table 8 ; 



Concentrations of the Various Chemical Elements in Forage (not washed) 
collected at the Timmins Surveillance Plots during the 1970 and 1971 
growing seasons (Average of one (1970) and three (1971) monthly- 
collections). 



Forage Chemicals 

(not washed) 



Plot # 


-“'Location 


ToS % 
1970 1971 


Ag 

1970 


ppm 

' 1971 


As ppm 
1970 1971 


Cd ppm 
1970 1971 


Cu ppm 
1970 1971 


Fe ppm Pb ppm Zn ppm 

1970 1971 1970 1971 1970 1971 


1 


1 m. 


NE 


.14 


.20 




0.3 


0.5 


1.5 


.18 


0.3 




4.2 


29 


55 




3 


40 


28 


2 


2 m. 


NE 


.25 


.18 


- 


0.3 


1.9 


1.0 


.12 


0.3 


- 


8.2 


50 


87 


- ■ 


3 


40 


78 


3 


5 m. 


NE 


.14 


.19 


- 


0.3 


0.5 


1.8 


.20 


0.3 


— 


5.7 


43 


57 


— 


3 


27 


9 


4 


10 m. 


NE 


.16 


.22 


- 


0.3 


0.5 


0.8 


.10 


0.6 


- 


4.1 


39 


59 


— 


3 


26 


63 


5 


20 m. 


NE 


.10 


.18 


- 


0.3 


0.5 


1.4 


.10 


0.2 


- 


5.1 


14 


57 


- 


2 


16 


21 


6 


5 m. 


E 


.14 


.16 


- 


0.2 


0.5 


0.8 


.20 


0.3 


- 


3.5 


44 


64 


— 


3 


30 


45 


7 


10 m. 


E 


.10 


.28 


- 


0.3 


0.5 


0.8 


.15 


0.3 


— 


7.6 


87 


71 


— 


3 


26 


31 


8 


20 m. 


E 


.20 


.17 


- 


0.4 


0.9 


0.9 


.37 


0.3 


- 


7.6 


48 


50 


- 


3 


35 


32 


9 


10 m. 


SW 


.17 


.20 


- 


0.3 


0.9 


1.3 


.15 


0.4 


— 


5.9 


45 


48 


— 


2 


57 


60 


10 


20 m. 


SW 


.15 


.16 


- 


0.3 


0.6 


0.8 


.10 


0.3 


- 


2.7 


32 


41 


- ■ 


4 


42 


35 


11 


50 m. 


SW 


.U 


.16 


— 


0.3 


0.5 


0.7 


.15 


0.4 


— 


5.7 


49 


44 




4 


17 


26 


12 


50 m. 


SE 


.22 


.22 


- 


0.3 


0.5 


1.6 


.12 


0.2 


- 


8.8 


47 


55 


- 


3 


28 


22 


Max. 






.25 


.28 


_ 


0.4 


1.9 


1.8 


.37 


0.6 




8.8 


87 


87 




4 


57 


78 


Min. 






.10 


.16 


- 


0.2 


0.5 


0.8 


.10 


0.2 


— 


2.7 


14 


41 


— 


2 


16 


9 


Mean 






.16 


.19 


- 


0.3 


0.7 


1.1 


.16 


0.3 


- 


5.8 


44 


57 


- 


3 


32 


38 



Distance and Direction from Hoyle 
- Plots 11 and 12 are control plots 



Table 9: Concentrations of the Various Chemical Elements in the Soil (0-4”) collected 

at 4be Tijiiians ,§«rv?illance Plots during the 1970 and 1971 grovring seasons 
(Averagle of one tl970) and two (1971) monthly collections). 



Soil Ch«nicals 



Plot # 


: :^«-Location 








ppm 

1971 




ppm 
1 1971^ 










1 


1 m. NE 


.10 


.04 




1.0 


4.4 


6.8 


3 


2.2 




56 


2.32 


3.53 




37 


28Q 


238 


2 


2 m. NE : 


.20 


.18 


- 


0.9 


2.8 


6.6 


4 


6iD 


- 


289 


0^72 


2.16 


- 


49 


-51^ 


775 


3 


5 m. NE_ 


.05 ■ 


.04 


- 


o.» 


3.6 


4.0 


3 


1.9 


- 


17 


1.65 


1.15 


- . 


17 


42 


8i 


4 


10 m. NE 


.01 


.11 




0.9 


2.0 


5.4 


3 


2.3 


- 


27 


2.37 


3.25 


- 


31 


100 


234 


5 


20 a. NE 


.04 


.04 


- 


0.7 


5.8 


3.8 


3 


0.7 


- 


19 


2.50 


2.42 


- 


21 


71 


221 


6 


5 m. E 


.03 


.05 


- 


1.0 


5.2 


6 is 


3 


2.2 


- 


31 


4.15 


4.23 


- 


37 


132 


20i 


7 


10 m. E 


.02 


.04 


— 


0.5 


2.0 


1.6 


3 


0.7 


- 


4 


0.72 


0.48 


- 


.8 


39 


61 


8 


20' m. E 


.15 


.15 


- 


0.5 


2.8 


5.6 


3 


1.8 


- 


14 


1.20 


1.23 


- 


22 


105 


10l^ 


9 


10 m. SW 


.04 


.03 


- 


0.5 


5.6 


1.8 


3 


0.5 


- 


. 9 


0.78 


0.92 


- 


U 


36 


40 


10 


20 m. SW 


.01 


.05 


- 


0.5 


2.0 


3.4 


3 


0.8 


- 


4 


0.57 


,0.64 


- 


12 


10 


2| 


11 


50 m. SW 


.02 


.05 





0.5 


2.0 


1.6 


3 


’g.5 


_ 


6 


0.65 


0.56 


_ 


Vi 


24 


38 


12 


50 m. SE 


.005 


.04 


- 


0.5 


2.0 


3.6 


3 


0.8 


- 


6 


0.42 


,0.72 


— 


13 


Vh 


28 


Max. 




.20 


.18 





1.0 


4.4 


6.8 


4 


6.0 


_ . 


289 


4.15 


4.23 


_ 


49 


280 


7T5 


Hin. 




.005 


.03 


— 


0.5 


2.0 


1.6 


3 


0.5 


- 


. 4 


0.42 


0.56 


- 


8 


10 


28 


Mean 




.06 


.07 


- 


0.7 


2.6 


4.1 


3 


1.7 


- 


40 


1.51 


1.77 


- 


23 


75 


171 



For Cd Cl97o) a value of 3 laeahs ”less than 3”. 
1971 As based on one mdnthljr collection 



* Distance and Direction from Hoyle 
- Plots 11 and 12 are control plots 



Table lo : 



Concentrations of the Various Chemical Elements in Water collected 
at the Timmins Surveillance Plots during the 1970 and 1971 growing 
seasons (Average of one (1970) and two (1971) monthly collections). 



Water Chemicals 



Plot # 


*Lo cation 


SO 4 meo 
1970 


ToS ppm 
1971 


1 Ag ppm 
1970 1971 


As ppb 
1970 1971 


Cd ppm 
1970 1971 


Cu ppm 
1970 1971 


Fe 

1970 


ppm 

1971 


Pb ppm 
1970 1971 


mSm 




1 


1 


m. 


NE 






15.3 




.003 




8.1 




.003 


_ 


.007 




0.23 




0.03 




0.05 


2 


2 


m. 


NE 


- 




- 


- 


.003 


- 


- 


- 


- . 


- 


- 


- 


- 


- 


- 


- 


- 


3 


5 


m. 


NE 


- 




2.3 


- 


.003 


- 


2.5 


- 


.003 


- 


.007 


- 


0.71 


- 


0.03 


- 


0.14 


4 


10 


m. 


NE 


.32 




1.3 


— 


.003 


10 


1.3 


.02 


.003 


- 


.011 


0.0 


0.33 


- 


0.03 


.014 


0.89 


5 


20 


m. 


NE 


— 




2.1 


- 


.003 


- 


1.0 


- 


.003 


- 


.006 


- 


0.05 


- 


0.03 


- ■ 


0.31 


6 


5 


m. 


E 


.39 




3.3 


- 


.003 


9 


1.9 


.02 


.003 


- 


.001 


0.2 


1.49 


- 


0.03 


.018 


0.04 


7 


10 


m. 


E 


.14 




2.2 


- 


.003 


5 


1.3 


.02 


.003 


- 


.006 


0.0 


0.14 


- 


0.03 


.009 


0.06 


8 


20 


m. 


E 






2.2 


- 


.003 


- 


2.5 


- 


.003 


- 


.026 


- 


0.42 


- 


0.03 


- 


0.18 


9 


10 


m. 


SW 


.38 




46.0 


— 


.003 


16 


18.4 


.02 


.003 


- 


.019 


0.2 


0.15 


- 


0.03 


.02 


0.14 


10 


20 


m. 


SW 


.22 




2.3 


- 


.003 


8 


2.1 


.02 


.003 


- 


.012 


0.1 


0.75 




0.03 


.001 


0.23 


11 


50 


m. 


SW 






1.8 




.003 




1.3 


_ 


.003 




.011 




0.09 


— 


0.03 


— 


0.12 


12 


50 


m. 


SE 


- 




2.6 


- 


.003 


- 


3.1 


- 


.003 


- 


.006 


n 0 


0.70 


— 


0.03 


— 


0.12 


Max. 








.39 




46.0 





.003 


16 


18.4 


.02 


.003 


_ 


.026 


0.2 


1.49 


— 


0.03 


.02 


0.89 


Min. 








.14 




1.3 


- 


.003 


5 


1.0 


.02 


.003 


- 


.006 


0.0 


0.05 


- 


0.03 


.001 


0.04 


Mean 








.27 




7.4 


- 


.003 


9 


4.0 


.02 


.003 


- 


.010 


0.1 


0.46 


- 


0.03 


.012 


0.21 



* Distance and Direction from Hoyle 

- Plots U and 12 are control plots 

1971 As based on one monthly collection 

For Cd ( 1970 ) a value of 0.02 means "less than 0.02” 

For Ag and Cd (1971) a value of 0.003 means ”less than 0.003” 
For Pb ( 1971 ) a value of 0.03 means ”less than 0.03” 




Table ; 



Chamical 

Year 

Sources of 
Variatton: 

Species 

Stations 



Summary of Analysis of Variance (F - Values) 

For Different Chemicals in Vegetation in Timmins (1970 and 1971) 



Total 

Stilphur Silver Arsenic Cadmium Copper Iron Lead Zinc 

1970 1971 1970 1971 1970 1971 1970 1971 1970 1971 1970 1971 1970 1971 1970 1971 



35.0 


41.70 


6.05 


1.0 


0.96 


1.48 



0.50 1.23 23.67 31.32 
0.58 0.95 3.68 2.23 



^ -5H«- -iS-K- 

3.47 5.35 6.00 

-5H«- 

3.35 1.79 2.52 



' -5HS- ^ -JHt •)(* 

16.51 6.91 35.86 , 

N 

I- 

^ ** I 

2.32 0.56 4.88 



* - significant at 5^ level 
** - significant at 1 $> level 




Table 12 ; 



StuTinary of Analysis of Variance (F - values) for 
several metals in Soil in Timmins (1971) 



Chemical 


Silver 


Cadmium 


Copper 


Iron 


Lead 


Zinc 


Source of 














Variance 
















-JHf- 






•5HS- 




■SB-r 


Station 


13.11 


8.35 


6.04 


6.19 


5.69 


5.15 



_ Significant at 1^ level 




Table 13 




Distance and Direction 
from Hoyle 



1 


1 m. NE 


.05 


2 


2 m. NE 


.03 


3 


5 m. NE 


.03 


4 


10 m. NE 


.07 


5 


20 m. NE 


.04 


6 


5 ni. E 


.05 


7 


10 m. E 


.04 


8 


20 m. E 


.08 


9 


10 m. SW 


.06 


10 


20 m. SW 


.03 


11 


50 m. SW 


.06 


12 


50 m. SE 


.04 



lity Survey - Timmins 



Mean Value (mg SO3/IOO cm?/day) 



09 


.07 


07 


.03 


05 


.01 


12 


.05 


07 


.02 


08 


.03 


08 


.03 


12 


.05 


08 


.03 


,04 


.01 


,12 


.03 


07 


.04 




